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Introduction continued 

rnry and repeated adrnir^strltion iruy be impractical. 
Local infiltration of aoaesitW ic at the site of operai-on 
is « simple method of pr*ve' »ng postoperative wound 
pain. C*nuBl nerve block* oh oined with epidural or m- 
irathcwt] administration of k :ol anaesthetics produces 
excellent analgesia and use o a long-aeimc, agent Mich 
as bupivacaine can produce >rolongcO pajn reJiid. In- 
sertion of a cotheier during tl e operation allow* subse- 
quent administration by i*f >S-on or bolui injection. 
Hypotension Is a poicntially erious problem with cen- 
tral nerve blocks which nece sh;tf« constant mnnitor- 
ing of blood pressure. Adm liwtiion of mixtures of 
opioids and local anaesthetic epidu rally or iniraihecal- 
Iv has permitted good posiopi rative analgesia CO be ob- 
tained in some situations usir 5 rebiiveJy smaller doses 
of each agent. A wide range i f other drag* such as clo- 
nidine have also been tried b: these routes enher alone 
or with Opioids or local ana* ithetics, but iheir role. »f 
any. remains to be diteniuriec . 
There is evidence that preoperative administration 
(pre-emptive analgesia) or N iATDs, opioids, loeal on- 
aesthetic nerve blocks, tpidt local anaesthetics, or 
various combinations of IheSi msy reduce pOJtOpera- 
live eain- opioid pcemedicali >o combined with a pen- 
operative nerve block has aJsC beeo effective. However, 
more studies are needed. 

For some references to the n lnageroeni of posionera- 
tive pain, see below. 

For further UforrnaiierA on ih« agen * mtaitoned ateDfc. sec 
Bupivacaine. p. t«4 > IcpuanoL. p.59 

Clc-nlLe. p.B43 * aibttpftiae. bJ* 

OiaiWin*. p.M < P<o«- Anilgttla. p.75 

DidofeiUC. p-3fi J a«HOCine. 

F«ff»yl.p.-» J.itadntp.M 
K«W»lac. P-36 F »w= am, ? .9 I 

Local Ajiv;>iheuCS.p.Ul7 
i. CoiwniiJion on the- proton oF *urcic*1 seryicej. Jfftf « 
7*7*^** <m 1 poi> p/wr 1 war. London: Roj'al Cat- 

' luri'm DM. ftichardion PH. Cl moAageTmnl 3(11116 
pain 0' rffV Ouif 1991: 47: rSei- 13. J . 

J. MttlC C. effietcv Of norwroidi ^ tM " fla T^^£™'i 
Kerna-user""* of cOMC^raii** »W0 0»** 44 f^ 1 

4 CwI4~t£, cr <•/. POUcy for com >Koj P»in -^^fTlff 
Tea Of Kfjueraial ciaPfi« m <ra vaffemetu. Br MM 4 'w- 

5. Awny'iIo^'Ma^slfis P""!** l,iv « J» airi D **' 

6 . DlVp™*nW M^eSta J vM*dJ\m\ 

7 Dahl JB. <<sht« H. The v>lue of, re-cm^nve ; walcWU iniht 

3. MurpAy P fi NfiAl» P 0 "^ ^"^ paU - B * U U 1 ' 
vm, j 1 03 . 1 1 

9. NitaVnei li. « A rikk-ta* til wn.isal.or mj«ubU 
NSA'DS H» the traniicmem of po W«ive pan. 
ry 19931 »! 3M-93. . 

12. KMX J. Prrop ioalg^is rot pOMCp I993:3<2i 6>- 

13. Kdilei W. Ptwi^pwsiive pain «!♦ f— what t$ the i«ue? Br / 
U. S $! ^ewraJural'inrMSWn for pwiopcrttlw 

Pain rclitf. A// H«*r*/J» 1994; 13 532-». . 
15 ciifubai-k S. ChruMSik J. SetoCiC d t»f Ihe ophmvn opioid for 

paip, tfr^Jnoejfh t995;T4.- 121-1. . 

»pdniion«tf for npnmuw.USe.Df , r i iyM:-<9: 51-70. 
Sicklo-ccll crisis. The rnaw; cmeot of pain of sickle- 
reil crisis is «imilat to thai of o her forms of actte pain. 
The pain of mild cKse« may te controlled U^n* analse- 
lics such AS nonsteroidal ai li-i^flammatory dru&s 
(NSAlDs) or weak Opioid tilgestcs. Cn«s severe 
enou S h to necessitate ho^pila fidmissior y^uaUy re- 
quire the use of stronger opio'u analgesic* but use with 
NS AlDs may potenti** nnal&e »i* and allow lower dos- 
es or opioids to be u.scd.' Inbul uion of a mixtiitf: of ni- 
trous oxide 50«fc Wv and OKysen 50% v/v may he a 
useful analgesic doring trumfe to noracal.- Partial ag- 
onist and antagonist opioidi it ch as buprtnorphine or 
peniaocine are not recomme( ded to treat acute pa»n 
before transfer to hospital. 1 Sime patieots appear to 
prefer pethidine to morphine- >ui control of pain may 
be inadcqv;«ie and doses cotrim wily used 10 manage en- 
3cs may lead to accwiriulation o 'its ncuroexciiamrv me- 
labolitc-' and precipitate seltwf ^ ( see uho p.86). A5 
ihc dose of opioid required (0 c nnrrol the pain can vary 



considerably, not only daring each episode hut also 
from one episode 10 anothirand belwcen individual pa- 
uenis, sonic workers* havd found patient-controlled an- 
ulgejia (PCA) to be of hilp to manage the pain once 
initial pain relief has beenjobwined *nh toadinfi doses 
Of pimmerol opioidi, Thd use of continuous epidaral 
a(*a]gefia u-iih local anaelhctics alor.e orJn COmbina- 
lion with opioids is being jtudied. 
A receiu double-blind slully appeared (0 indicate that 
high doss* of mcihvl prepsolone mi^Kl shorten the 
duration of painful crises bL< there was a suggestion thai 
inert might be a rebound rfbenotnenon with tueaicd pa- 
tients more likely » experitnee further crweit soon after 
discharge. 1 I 

For a discussion uf the ovfcrall irtatraeni of sicVlc-cell 
crisis 5ee under Hdemoglobinopathiea. pJ46. 



lentS mcmioocd above. t*e 
T NUiOUS Oxide, p. 1260 
Opioid Ana^c^c*. p.75 
Pcmazocint. p.SS 
Pe*i()ine,p.86 
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For funhei iiiiomuiioa on the 
Buprenorphine. p. 26 
Local AflaenhfiUM. p. 1 317 
.MBihytprcdflisolont, p.i0S2 

Morphine, p.63 

rJSAlCh.p.72 

1993: 341. I«S. 
I. Repon of a »ork.ing p$ny m 

CommUt* M sickle cell. it\iU 

OpiUtiei. London: KM50, 1 9' 
1. ftichaindiOrt P. S'tinjart ft Afv 

i^LOtte, 1993:241*. 

4. Miichell A. €t vi. W^hidiaB foi] 
ezm;. 6rMt<U I99i; 303: 

5. HamiOR JFM, *t aJ. Peihidi 
199*)- 305; 182 . 

6. Grundy R. «>•/, Practical mapUcniem of poiP W "tkling Jti>- 
WOCrt'jt/eft flii C*/7rf 1993; <f: 25fr-9. 

■J, Y«ter M. » tJ. Epi4ural anatftkio in 31* f"* 1 "^^!; 1 V.^J* 
va»-o«l-J*iivftftickleeslleri»ii. Ftdwtnci 1W: 93: 310-13. 
8 Ofirlin TC tt of. Hiab-dO*e itrra^oUS rrwthylprcflnwlone 
therapy for pawl in cbildrrn aid cdOleiMfiU w : rh fickle eel) 
dittiic. .V fc?*t/ J M«f 1994: jlOi 731-7. 
Sympatheti* pain syndlomes. Acnexsym pathet- 
ic dystrophy (also referred |o as complex regional pain, 
syndrome ii"pt 1. algodyArophy. Sudeck's atrophy, 
posi-iraurnatic osteoporofls. ox shoulder-hand xyn- 
drome) is a severely painfuteyndxome of the limbs, Pa- 
tients with refit* sympathc lie dystrophy who respond 
to a sympatholytic proceduifc (4*4 below) have been de- 
scribed as having 'sympathetically maintained paio 
while those wbo do not as (having ■sympatheric-wde- 
pendentpain-. Reflex symplthetic dystrophy is usually 
precipitated by injury or foiows lack of use of the ai* 
fecied limb. There may beloccompanying autonomic 
hyperactivity aod trophic cjhsnges of skin and bone. 
Causalgia may be regardedlas a specific Type of reflex 
sympathetic dystrophy whicfc follows damage to a pe- 
ripheral ncr*e. The pain L 

bumins. and is easily exacerbated. Its onset can be 
within days or weeks of an initial injury. 
Managemem of reflex sympLihuic dystrophy involves 
trying to restore nonmal fundtion by treating the causa- 
tive injury and easing the act)te pain, followed by sym- 
pathetic nerve block with! a local anaesthetic and 
aggressive phvsiotherapy asti is important that the pa- 
tient starts using ibe affcc»4d limb again- Neurolytic 
nerve block with phenol has been tried and intravenous 
regional sympathetic block f ith che adrenergic block- 
ing agent guanethidi ne may tfe useful. SwnwlatKJn lech- 
nlques such as transcuu aeous electrical nerve 
stimulation have been empU yed in some patients. Al- 
pha blockers such as phcnex ^benzamine or high doses 
of corticosteroids m ight prod ice some improvcmenl. In 
rcfraciory patients il might b : worth trying artTidepres- 
sanls, anliepiieptics, and othc ■ a-ents used in the gener- 
al ireatmenl of neuronic pi n (see under Pottherpeuc 
Neurolgia. above). 

For some references to rhe m magemcnt of 5>TnpadietiC 
pain syftdmmes. see below. 

Fiir fi<rthtr information 00 lh« agsi Vi mc«l«ned above, «r _ 
AntitkrprtfW.*. P.2W 1 ocal AfJIWiheuCS. p.l 3 17 

AntieptlcpUCS. p,Jftl Ihenol, p. 1 1 40 

Conicm«er«ids.p.lOn ( henoxy»r:n2aiTi|ne. p.9J! 

GuOrtCthitline. p.U7^ 

1. Otarlion J£. Manatcwni of 5? \ppitw3K pai*. Btttt 
I99l:47i 001-18. 

2. BTi**fcer 0 Neuietc^ic pain >J ld»m« and lh*.r mantet- 
meni. Br Mfeit 1 99 1 : 47r »>44- «. 

^ VOHuoa JM- Schrecdef W. Quanei V0l«* for reflex » mpalrxliC 
dvsrfophy. Mm Phafmacaitot I* 4; 18: 338-4 ' , 

4. Schull CO. An iiwymprtheile vie » gfo-t Uutect I «a, Jts. 

5. Mr?r"*ray P. MWnfCn ft. RefltJi t «npaitteiic dy«roohy. $' / 
Ht/vpAhvl 1995; 5^ ?3-4U. ' 

6. »J.i« E. Rcflci ^mpatl-ciic Aw»a|oph*f. Br flUtt J I993i Jltt: 
1643-K. 
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Trigeminal neurahji l Trigeminal neuralgia (also 
known as tic douloureux » a sodden, brief, shurp. ago- 
nixing, episodic pain in ( to distribution of on* or mare 
branches of rhe fifth cran al nerve. There may b* several 
episodes i lasting several eeonds or minutes) a day over 
a number of weeks, Tol owed by a pain-free interval 
which may last for wick l or years. Tri^eminit neural- 
gia generally has a trigfi if zone* in which evfch a i*cry 
light stimulus such as at! raughf of air produce? pam. In 
some cases firm pressure applied around but not 10 the 
tone itself may help to n lieve pain. Trigeminal neural- 
gia may be idiopathic o ■ may be secondary to nerve 
compression (such fl$ th I caused b>* a amour), facial 
injury, or multiple sdtro is. 

The manage mem of iris* minal neuralgia has been dis- 
cussed in a number of ce^ itws. M CarbamOZfipine is Che 
drug of first choice and i finally may produce saiisfac- 
tory pair* relief in 70% t r more of patients. Howeven 
increasinaly Jarget dose. 1 may be reqvirtd. Also tide- 
effects can be trwbleion c. K pain relief is inadequate 
then the addition of phec yroin may help: baclofen his 
also been added w cur >ama2epirie ihtrapy. 4 These 
agents mav also be Vied atone Or io$echcr in patients 
intotcram of carbamafcfcp nc. OuSer amiepilepiics toch 
as sodium valproate ant clonazepam have also been 
used in c arb am azepine in tolerant patients; oxcar- 
bazepine is another poss ble oliemauve. Other agen« 
that have been oied wit tome success in mgeminal 
neuralgia resistant to sua dard thewpy include pimoz- 
ide. 6 

In many patients dnifflhe: apy evcntuaJly fails to control 
the pain or produces onac sptable side-effects and inva- 
sive procedures become necessary. One method fre- 
quentlv used is thcselecti -e deso^ctioo of pain bcanng 
nerve fibres with radioCi tqucicy thermocoagulation; 
in nutation of glycerol ha< also been used to achieve the 
same effect but the efficat y and safety of the procedure 
is debatable.'' 7 

For further iafonnaiion on (he tsenw meniiO£iCd ibove, *ex 
Bacloren.p.l3l5 0?wbazepi«. p.^ 6 

Carbania»epin£,p.368 PhtA.vK-Jn.pJ80 
aonatcpam. p.372 ? i '"! J * i ^: ?' 7?8 

dyctml. p. 1 7 1 J Sodium Valortfltt. p-.tM 

) Sweei WH. Tne irrfaimcftl < I irigMnH-aJ A«nlS»3 ("t 

lour«a*l. AT Etft J Mrf 198-3 MS* P-*-l. 
2. Zftknewiki JM. Medical ma ft&emem of irif nrntul wuraljia. 

BrDt»iJ 1990; 16St 399-6< 

3 Bowjhci V Neurogenic pa » nyndiomes &«Q TVl' matiaje- 

* mcftt^/Aa^a-iff 1991:41: t*-*-*6. 

4 $nc% MW. 5c I man JTL Rc» ew aicicle; Cho rtKOiCW mant^c- 
mcm Of wifeminal owm^jx HeadotrH* IW; 31: 5SS-91. 

5 rromm CH. n tfi. Bacbfm i the truiment Cf wiieminal zcw- 

* raJgil: <Jf*Mble.b«nd $!»<Jy ^ 1 lon;-lc«n /QHo*-«p..A-^ Xtu. 
«>/ 1*184: IS: 240-4. , , . M t 

6. Lcch.r. F. tt a:. PimOU** py fa 'ri8*n"«»al neura]ci»->**fi 
#*t#t I9fi9i-Kt9fi0-J. . B 

7. BuTchi*:! W- Pe-ruliic^ rt -o^^cnM fllycen?} rhiiOlytfUm 
the ^anagemcfti Of iricemina rte»iralgia.7iVfi/ftwr^ 19Sa:o»: 



Musculoskeletal and Joint Disorders 

The rheumatic diseases are a vide range or painful dis- 
orders affecting primarily the joints and related struc- 
tures of the musculoskeletal system but there may also 
be widespread involvement of other systems. The term 
arthritis is used when ihe disease is largely confined to 
; the joints. Some of the most common forms of arthritis 
] are discus!*d belo* and these include rheumatoid ar* 
'thriiis. osteoarthritis, juvenile chronic arthritis, and the 
' spondvloarthropamies such 9* ankylosing spondylitis. 
' Other conditions which are associated with arthritis and 
! *hieh are discussed elsewhere include eouUp.*!*) and 
• sy»temic lupus erythematosus fp. 1026). 
The names soft-tissue rheumatism and non-articular 
rhevmoHsm. have been »sed 10 describe a riitmber of 
painful conditions associated with disease of the «ruc- 
tures mat surround a joint. Such conditions considered 
in this category include fibromyalgia (fibroins, nxiscu- 
lar nVumaiism myofascial painV humeral epicondyli- 
tis (e.g. tenrtiJ or golfer's clbov), frozen shoulder. 
Tie«e ? s syndrome farcin*, lendmitis, tenosynovitis, 
bursitis <e.g. housemaid's knee), ard sprains, and 
strains. 

Sofl-Ussue rheamausm has 0 variety of^auses and rnay 
be associated with overuse, trauma, infeetian. or sys- 
lemic mflammatory diseases. Iflftammed or difplaced 
tissue may impinge on nearby nerves and pr^ucc com- 
pression neuropathies su=h v> carpal tunnel syndmmt. 
5ofl-iiS5ue rheoniatic conditions are usually bemen and 
can remit .sponraneou>ly. The manasemcni of some of 




Anafgesta Anti-inflammatory Agents and Antipyretics 1 ) 



these condition;* by* been nr viewed. 1 * Most a ill re* 
spond 10 selective rest of the affected re^uui nod 
[.nlinting where appropriate. GcniJe exercise, manage, 
application of heat, cold, or rubefacients con also he nf 
benefit. Many sofi tissue lesioo* rcbpund lo local injec- 
tion of » corticosteroid given with a local un&estnctic- 
Some* have. advocated the u*e of pyridexinc for pu- 
tie nit with carp a J tunnel Syndrome: although some 
symptoms w ere reduced by pyridoxine in a recent study 
no difference in outcome was detected when compared 
with placebo.' Thrre have been anecdotal reports of 
beneficial respond of curpjJ tunnel syndrome io hor- 
mone replacement therapy. 11 * 1 ' Short-icnm use of nonster- 
oidal anti- inflammatory drugs miy help to relieve pain 
• und redu« inflammation of toff tissue trauma, hiowev* 
cr, some conditions such as fibromyalgia, which h a 
chronic o? recurrem condition characterised by diffuse 
murealoskeletal pain and the presence of tender trigger 
spots in perianicu Jar muscles, respond poorly id an alge- 
sics and a mi- inflammatory drugs. Patients vhh fibro- 
myalgia also hpve disturbed sleep. Puin and sleep 
c/uality may be improved by tricyclic iinii depressant* 
such as amiiripiylioc or muscle relaxants such as cy- 
clobenzaprinc.'* It has been recommended" that if 
these agent* are ineffective after » ifiaJ of * lo 6 weeks 
further djrag treatment should be o voided, fluoxetine 
has been tried as an alternative 10 tricyclic antidepres- 
sants. 

Low back poll) {some limes referred to by (he lay term 
lumbago), it an extremely common complaint in the in- 
dustrialised world but only a small p*reentage of po- 
UfrnlS suffer from a recognised organic disease. The 
i most frequent identifiable causes include mechanical or 
degenerative damage (e.g. disc disease), inflammatory 
, diseases, infections, neoplasms, and bone disease* (eg. 
: osteoporosis, osteomalacia. FageT's disease). Of these, 
disc dig-east appears to be themosi common major dis* 
: order seen in back pain clinics. In patients with a herni- 
ated or prolapsed disc the rupture of one of the 
fibrocartila^eoous iatervenebfa) discs, can exert pres- 
sure on spinal nerves and produce a condiiion charac- 
terised by severe and often acute coin radiating from the 
b£tk along the distribution of the nerves affected. In 
lumbar disc herniation the sciatic nerve may be in- 
volved and patients experience pain (sciatica) usually io 
one leg along the typical distribution of fee nerve. The 
evaluation and treatment of low back pain has been re- 
viewed. 13 " 1 ' Where possible the underlying condition 
should be treated but the general treatment of acute 
back pain usually includes bed rest for a couple of days, 
physiotherapy, and analgesics lo control the pain. How- 
ever, there is evidence * to suggest (hat for patients with . , t , 
acute low bBck pain, continuing ordinary activities | beneath the involved cartilage. There may be Synovial^ 



>. .Mijtiamimd N. « «/#. PeriphrMl MC n< cFirajinwni *vndmn■tc'«• 
diapic<».i> and fTuru£(frtR*\i, $rj Hfsr^'*'o iW-VSl: UJ-6, 
t. Lc»» b PJ. PvridMiOT >vrplvmrni> mas r«1p ruucim » »lh car- 
tful louncl i) ndrnirt. brMrd i I0&.<;31U: 15.^4. 
T Snuoner Clt. r*tf, V>**$ pyndosjn* in icepi c^fmt loiititl «yn» 

oronte. Cm fum rhy** tt»* 3* 3 1 3 3-1. 
H Confjnr»-ColicTi R. ft cl. Refinance uf carpal tunnel j\ndrnmc 

ip ho-wottc rvpliwnwnt thcrur). bt Atrtf/ 19H : 30? t I KM, 
9. Hull CM. ft ai Carpal •(■Attcl syndrome and twrmnr* rrpbec- 

wnl iherap>. UrAfsJJ J 992: 3l>4: 3£2. 
IO.Cami« $, rt ol. Conip^nun of amiiHtnjIiue. rvclobtnz- 
zpnnt, »t>4 pi.mrbo in the irutflftM or liWirvalefa: a rwuj. 
ooHzti). <j(*h(c-blirwi clin^a irinl finftn'ru fthtttt» ttw.jnt 

11 rXilirrly M.Jn<ne> A. ptbruinraloiaityneminr Br MftM 1995: 

Mt):.«a6-4. * 
)2.ronb A. U» bcuik pain. Br Hej J 1W3; 34I&: Ml-M, 
1) l»<nict RW. AalkUM 5H. P)*a™*atul(wical num^rdic^t of barlt 

ram tyndfCMnct, L^wjr* 1 994: 4R: lfiV-% 
iLBuiin Lcwrr buck puin bttf >natka: how heM to nt^igge 

ChfiTl, ffr J Hojp Urn p) ! 2 I 

13 lonner JR. Bsf<> M. U« back pain. Hi Vf./^ l«95: 3l0: 92«- 

.52. 

16. Malffiiraani A. « a/. The ircatAtcnl ol acme iou hocV, pji»— 
5td rcM. rurci««, *w o*fimry aolvin? A' frt,r/ ^ 1995; 
331: -5 1-5. . " 

Eetciplc ossification. For the use of nonsteroidal 
ami -inflammatory dru$5 in the prevention of ectopia Os- 
sificatico, see p.773. 

Gout. For Ihc treatment of gout, sec p.419. 

Juvenile chronic arthritis. Juvenile Chronic arthritis 
is a general term used 10 describe a group of diseases 
characterised by joint inflammation of ai least 3 months 
duration w hich occur in children imoer 1 6 years of age. 
The name Sull's disease has been used r^her inconsist- 
ently to describe some type? of juvcrJlc chronic arthri- 
tis. 

Methods of treatment are generally the same as for 
rheumatoid arthritis in adults (see below), although for 
some therapeutic agents there is limfied experience of 
cbeir use in children. Some references 10 the manage- 
ment of juvenile chronic arthritis are §ivea below. 

1 R«jcnb«ra Ai*. Advanced dnjf therapy lof jvvdtijc rtieuma* 

to;d anhrtU^. / Ptehott ]069i 1)4; 171-6. 
Z. Rose CO. DotifiDti It A. Pharmacological ma^c^mcni ofjow 

nil* rhe\i<n«tOid trttrhis. D |$t92:43i H9-6J. 
3- Ciannjni EH, Ca«f»d% rr. Methotrexate in jt*vt«ik fhevroatoid 
Bnhriiii! do iht bonsfiu anwetch ih« risks'* Drug Softiy 1991; 
9t 325-39. . 

4. Kalla AA. rt eL A riitc-bepefit tfticiSmtm of iW-*cfm£ 
»n:ifr*cumaiic drugs in ftO/malDid anhritif. O'vfi St/eh' 1994: 
11: 21-56. 

5, South^oodTR. Anhfiiijia children. aVMrtf/ 19H -.3111728- 

Osteoarthritis, Osteoarthritis is a diverse collection 
of diseases also known as osteoaxThrosls, degenerative 
joint disease, or joint failure. It is characterised by pro- 
( Sr* s 5;y? disintegration of articular cartila ge, usually ac- 
companied By'newhoot formation at jotnrhiargins and 



compound;, being used or tried in osteoarthritis include 
&den»ettonine, diocercin, and glucosamine sulph&ie, 
Tor fvihcr ir»'OrntaiiL*n on th* a^nts incniiOnrd otw**. «*e 



within the limits perrnittBd by the pain, may lead to 
more rapid recovery than either bed rest p; exercise* 
Mascte relaxants, such as diazepam, may also be of 
benefit but should only be given for a few days. Local 
injections of corticosteroids wjih Joee) anaesthetics 
have been used but may have little CO offer. Some advo- 
cate the use Of epidural injections of corticosteroids but 
they have more often been used for chronic back pain 
and their use is considered to b* controversial. Exercise 
and manipulation can be beneficial in chronic back 
pain; tricyclic antidepressants may sometimes be of 
help. Transcutaneous nerve stimulation, acupuncture, 
and neurolytic nerve blocks Ore Other methods dial have 
been tried for intractable chronic buk pain. Surgery is 
indicated jn patients with herniated disc if the gencm) 
measures for treatment of low back pain fail or if there 
is severe nerve compression. Dissolution of the disc by 
injection of entymcs (chemonucteoris) such as chymo- 
papain or collagcnase appears to be ao effective alterna- 
tive to surgery, but anaphylactic reactions msy 
OccasiouaUy occur. 

For further iofgrmalior on (he afcrni* mentioned obot*e» see 



AmilppiyllAc. p.30J 
Chymopapain, p.1689 
Collngcnaw. p.1693 
ConittMLerOidx, p.lOH 
C><lobenzapriftc. p.13 1$ 
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inflammation, particularly in advanced diseaseT but it is" 
diffe'fentio nature 10 that seen with rheumatoid arthritis, 
and Is usually drily a minor component of the disease. 
Osteoarihriu's may be a seo^iel to trauma*, infianimauon,*' 
Or metabbfic disorders, bui usually the underlying Ori- 
gin is not 'apparent 

The options for the management of osteoarthritis have 
been reviewed. 1 * 3 U has been noted dial although there 
have been claims based largely on emmat studies that 
various agent* are chondroproteetive there is ao evi- 
dence from controlled studies in humans (hat any treat- 
ment is disease-mod ifyiofc.*' J Management is therefore 
aimed ai relief of pain and maintenance of joint func- 
tion. Pain relief is oruaJly earned out with the use of 
simple onslgesies ($vch as paracetamol) or nortMeroidal 
anti-raflammaiory drugs (NSAIDs). or both; topical an- 
algesics and rubefacients can bIso provide symptomatic 
relief. However, ii has been suggested* ihst N SAIDs 
should on ly be trie d when parace tamol is ineffec t ive or 
when there is a si^rfielnt Inflammatory componcntr 
Therejias Been concern thai NSAIDs may accelerate' 
Ostroard^ri^ 7 MisoprvSiol is sometimes administered 
with NSAlt>s in an anempt to reduce gastro-int£$iinal 
adverse effects such as peptic olceralion and haemof" 
rhagc when the use of NSAIDs is considered essential. 
Systemic corticosteroids have no place in the manage- 
ment of osteoanhritia. Inira-articolar or peri-articular 
injections of corticosteroids arc somewhat controver- 
sial but may be of help ui some patients with localised 
inflammation, though if used they fhould only be given 
infrequently. Improvement of symptoms has been ob- 
tained with tDOra-anicular injections of sodium hyaluro- 
nate, B by Ian, 9 or superoxide di$mutases'° but (heir place 
io the management of osteoarthritis is unclear. Other 
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Rheumatoid arthritis. Rheumatoid arthritis is » 
common chrooic systemie inftammaiory' disease Which 
predominantly affecis the sync^'ioJ joints. Early rheu- 
matoid arthritis is characterised primarily by mflamma- 
li on of the synovium* as the disease progresses the 
patient suffers destruction of cartilage and bone. Extra- 
articular features COtturncoJy include general malaise, 
fatigue, weight loss, fever, and anaemia.. Features asso- 
ciated with more Severe forms of the disease include 
vasculitis, pericarditis, pleurisy, pleural effusion, pul- 
monary interstitial fibrosis, peripheral neuropathies, 
subcutaneous and pulmonary nodules, sclerids. and 
Sjogren's syndrome. 

The cauSt_of rheumatoid cjthriUs is probably roultifac* 
toriaC There "rri'a y welt be art immunological component 
because about 80& of patients with rheumatoid arthritis 
have raised serum concentrations of rheumatoid fac- 
tors, which are antibodies directed against iiximu- 
noglooulin G GgG). However, these antibodies are also 
found in other diseases and their role is anclesr jn the 
pathogenesis of rheumatoid arthritis. Another hypothe* 
sis proposes that rheumatoid arthritis mar be Ihc rcsuli 
of some infectious agent. 

The incidence of rheumatoid arthritis is initial :y higher 
in women than in meo but equalises in later Life and it 
has been suggested chat androgens may out some son 
of protective effect. 

The severity and course of (he disease varies greatly be- 
tween patients. Disease activity usually fluctuates dur- 
ing the first few months and it is difficult to predict die 
course of the disease ar this stage. Some patieou will 
have a mild disease and may only experience brief ar- 
tacks with little or no disease progression. However, the 
vast majority of patients will have intermiHent relapses 
and remissions with an overall partem of slowly pro- 
gressive joint destruction and deformity. A few patients 
may have very severe ar)d rapidly progressive disease. 
Since there is no curative treatment yet for rheumatoid 
arthritis, management is aimed at alleviating pain and 
improving or maintaining joint function. This is accom- 
pli shed through physiotherapy as well as the use of 
drugs. In some cases surgery may be required. 
Many different drugs have been used. The choice Of 
drugs for relief of pain depends upon the severity of 
Symptoms, in mild cases an analgesic alone may be all 
that is required but most patients P eed the additional 
aolj -inflammatory effect provided by a nonsteroidal 
anti-inflffmrrLBiory drug (NSAlDj. Aspirin was once 
widely used, butnas bew Superseded by otfier NSAIDs 
thai are better tolerated. Although there is liCUe apparent 
difference between the various NSAIDs in terms of 
anti-inflainmatory activiry and toxicity, patient respons- 
es vary widely. When starling an NSAID the dose 
should be gradually increased to the recommended 
maximum over one to two weeks and if the re spot* se is 
inadequate after a total of about four weeks, or if ad- 
verse effects are intolerable, Other NSAIDs should be 
tried. Misoprostol is sometimes administered with 
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Introduction continued 

NSAlDs in an attempt w reduce gastro-inteslinal ad- 
verse effects SuCh « peptic ulceration and haemor- 
rhage. 

Although N$AK>s provide fymploroatic relief they do 
nor lupprcss lht rate of cartilage erosioo or alicr the 
course of the disease. Additional treatment has 10 be 
civen to try to achieve that effect The dings thai ate 
used in this way are known as second-line agents. The 
list of seeon(Mine agents has conventionally been de- 
layed uniil there is evidence of progressive disease, but 
many rhcumatOiOgi$i$ now add a second-line drug as 
early as they can to try to prevent irreversible joint dam- 
age. The rationale behind this decision appears io be 
confirmed by rercni worlc which indicates that agom- 
cam general skeletal bone loss occurs early in the dis- 
ease 1 Means io identify those patients most likely to 
benefit from early aggressive th**W studied. 
SccondOi ne agents ere a divert* group of dfugJ with 
different structures and probably different motes of ac- 
tion and include the anrimaUriaU <chlaroquine> hydrox- 
ychloroquinej, «uiphaialo2ine, gold compounds 
(auranofin, sodium aurolhiomMflw), penicillamine, 
methotrexiite. aiwhiopriuc, cyclophosphamide, chlo- 
rambucil, and cyclosporin. Current hypotheses Ort the 
modes of action of some second-line agents, have been 
discussed. 1 Such second-Une agents Are or^ referred 
io as slow-acline anti rheumn tic drvgs (SAARDs) as. 
oolite the NSAlDs,. 3ny therapeutic effect may not be 
apparent for 4 to 6 mood*. If. however the response is 
inadequate after Bl least 6 months of therapy another 
second-line agent should be tried. The WHO have pro- 
posed a new cTassiocatton of aourheuTnatic drvgs 3 ;n 
which the term «ymptom- modifying antirheumatic 
dmgs (SMAJRDs) is used io cover agents that improve 
signs 6t>d symptoms of inflammatory syaovias and the 
term disease-modifying antirheumatic drugs 
(DMARDs} is reserved for agenis thai have demonstra- 
ble sustained disease-modi tying benents. It vas accept- 
ed that there might not be any agents that could 
presently he dassi Red as DMARDs. 
The long-term use of second-line agents is limited by 
toxicity and loss of efficacy. Dcop-our rates in studies 
have been high and most patients do not continue to 
take e particular agent for more thao one or two years. 
As adverse reactions frequently occur and may be life 
threatening, all patients require careful mcnitonng to 
avoid severe toxicity. Pali ems who relapse during treat- 
ment with one second-Une ajent may gainbenent when 
a different one is substituted, Treatment with more than 
one second -line ag«it has also been tried but there is 
little evidence of increased benefit overall. A meta- 
analysis' of 5 different combinations of second-line 
agents found that although efficacy might be greater 
than single agents, toxicity was also increased. Howev- 
er some combinations have produced favourable re- 
sults. 5 

There is little agreement on which second-line agents 
should be used first and their selection is largely based 
on individual experience and preference, Ai present* 
data from comparative swdies arc insufficient to allow 
more than a crude ranking of the second-hoe agents 
with regaid to efficacy and toxicity but a number of re- 
views and analyses have been published to aid the ra- 
tional selection of these agents in rheumatoid arthrWS- 
'* Some meta-analyses" of generally short-term com- 
parative studies suggest that methotrexate, intramuscu- 
lar gold (sodium auromiomalatc). sulphasnlazioe. and 
penicillamine are more or less equivalent .n efficacy, 
while the antimalarials and oral ftotd (auranofin) appear 
to be somewhat less effective. Intramuscular gold ex- 
hibited the highest toxicity while the anumaJoml 
jigents and oral gold hod relatively low toxicity rales « 
Another meta-analysis 7 considered that antimalarial 
drugs and methotrexate had the best raiio of toxtciry to 
efficacy. 

Intramuscular gold has long been used for the treatment 
Of rheumatoid aohritis and is often the standard against 
which the efficacy of other treatments is measured. Al- 
though it is still extensively prescribed, its toxicity and 
poor long-term efficacy has led to renewed debpte over 
its place in antirheumatic therapy.' 1 '" Oral gold is less 
toxic but is also much leas effective. Early enthusiasm 
for penicillamine has alio been somewhat curtailed by 
poor long-term efficacy and a high incidence of adverse 



effects. The apti malarial s are less effective than mosl 
other second-line agents but as they are gtneraUy less 
toxic and better tolerated they may he preferred in pa- 
tient* with milder forms of disease. Although sul- 
phasalazinc wos original ly introduced for the trsatmeni 
of rheumatoid arthritis results or early studies were up* 
favourable and it subsequently round its main use in the 
treatment uf inflammatory bowel disease, However, re- 
investigation many years latei demon stniied its efficacy 
and tome rhcumaLologlsu now use it OS one of the 
agems of first choice. Immunosuppressants have also 
been used in rheumatoid arthritis but there arc concern* 
over long-term toxicity Recent work ho$ shown lhat 
methotrexate can improve disease activity wheo given 
once weekly in low doses that arc loo small to produce 
systemic immunosuppression. When methotrexate is 
used in this manner adverse effects occur commonly 
but are usually mild. In a recent long-term study al- 
mOJi two-thirds of patients were Still taking methotrex- 
ate after 5 years. The risk of hepatoioxicity remains a 
concern and guidelines for moniioring paiicnts receiv- 
ing methotrexate have been published, 26 None the less, 
some rhwmatologists 14 consider meLhoirexatc io be a 
Grtl-line agent. Improvement generaJly begins earlier 
with methoo-ejtaie than with Other second-line ogenis. 
Concomitant use of folic acid or folinic acid is recom- 
mended by some as this can reduce the COrticiry of meth- 
otrexate without reducing efficacy. 21 - 13 hot the iimin S of 
administration may be important The use of other im- 
munosuppressartts is more debatable but aaathioprine, 
cyclophosphamide, and chlorambucil are Slit) used in 
some parients with severe disease who have failed to 
respond to other agents especially io those with extra- 
articular manifestations Such as vasculitis. Cyclosporin 
has also been shown to be effective in rheumatoid ar- 
thritis but because of concern over nephrotoxicity it is 
considered thai it i j best reserved for rcfruciory patients. 

The use of corticosteroids in rheumatoid arthritis Is con- 
troversial Although systemic corticosteroids earj sup- 
press the symptoms of the disease their usefulness is 
limited by adverse effects and they are usually reserved 
for use io patients with severe rapidly progressing dis- 
ease thai has failed to respond to other antirheumatic 
atrems or when there are Severe extra-anicvlai effects. 
However, some rheumatologists consider that they may 
also be useful for severe arthritis in elderly patients 
where the benefits outweigh the long-term risks. Sys- 
temic corticosteroids have also been used temporarily 
io control disease activity during initiation of second- 
line agents. Intrt-articttJix injections of corticosteroids 
may be used when there are acute flares affecting one or 
two individual joints but should be given infrequently. 
In spile of problems with the adverse effects of corticos- 
teroids it has beeo suggested that» in line a*ith current 
thinkina. on the earlier use of more aggressive therapy 
for die control of inflammation, early use of short-term 
corticosteroids might also be appropriate, 23 and recent 
work indicates that patients with early active rheuma- 
toidanhritis might benefit frdjfl low-dose corticosteroid 
therapy* Although conicoslcTOids are associated with 
bone loss 43 this appears to be dose-related 56 and at some 
doses the benefits of corticosteroid therapy on inflam- 
mation and mobility might result in a reduced loss of 
bone in patients with rheumatoid arthritis, ll has been 
suggested that for this type of treatment the dose should 
probably be restricted to 5 to 7.5 mg of prednisolone 
daily. 25 

A wide range of other agents has been tried in rheuma- 
toid arthritis. 1 ' 15 * 27 * 8 including green-lipped mussel, kt- 
totifen, phenyioin. and various arUi-infeeiive agents 
such as inosine pranobex. metronidazole, and n- 
fampicin. but mere is little elearcut evidence of efficacy. 
Scudics 5, * w indicate that minocycline can produce mod- 
est beneficial effects in psrienls with rheumatoid anhri- 
tis but the Clinical significance of these improveroentl 
has been questioned 3 1 and il remains to be determined 
what role if any minocycline would hive in the manage- 
ment of rheumatoid arthritis. The androgen sianozolol 
has produced some benefit but masculinising effects m 
female patients were considered unacceptable. Wuch 
research has been conducted into using immuno modu- 
lators and immunotherapy. Levumisole was found to be 
effective but is too toxic to use. Dnpsone is little used, 
probably because of its weak activity and fears over 
toxicity." Interferons have produced ntsnLts similar to 
conventional seconU-Une agents but the need for repeal- 



ed injections is a drawback. Thymopcnlin has produced 
80P>e encouraging result* but its use may also be limited 
by the need for injection Other agents being investigat- 
ed include amiprilose, oral descnsiusau'oo with colla- 
gen, Lenidap, immunoglobulin*. and various 
monoclonal aoiihodie* such as monoclonal antibody io 
tumour necrosis factor fnierlcxilcin inhibitors and cy. 
tokine modulators are will mainly at the cxptniVitnml 
stage. Somesludie* suggesi that uddition of run oilsjm- 
d/or evening primrose oil to standard antirheumatic 
therapy nughi help to reduce pain and joint swelling. 
Findings i hat significant skeletal bone loss occurs early 
in the disease* have raised the question of the need for 
general measures to prevent ostcoporoirts in paiiems 
wilh rheumatoid arthritis, a Some 23 consider t*e use or 
oestrogen therapy in postmenopausal women with 
rheumatoid arthritis to be appropriite bui io dale the 
ovenll effect of such treatmeni is unclear.' 1 v The use 
of bisphosphonaces such as diiodium pimidronotc Is 
being studied. 

The treatment of rheumatoid arthritis during pregnancy 
presents its own problems; the rational selection of «u«- 
ablft agents has been discussed in a number of re* 
views. 
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Spondyloarthropathies. The <pOjidy)oarthropa- 
thief are > group of seronegative anhriiides which in- 
clude snkyloiing spoudylius* piorialic arthritis, 
Enhriii5 associaud wiih jnflammaior>' bowel disorders 
(cnieropaihic artlvricU), and anhritis Bssociaicd wilh in- 
fection SDch as in jeactive axthrilis (aseptic anhriiis) and 
Renter's syndrome. The general mftnA£«meji( of Lhese 
di Borders h&S been reviewed.' 

Ankylosing spondylitis ifi charac tensed by anhriiis of 
(be sarroitlacjOioi$ and $07rtctimec there is aUo asym- 
metrical peripheral involvement. Males under 40 years 
of age arc predominant^ affected. The aim of manage- 
mem Of the disease is to reduce pain and stiffness a»d ic> 
prevent joint deformity and this is accomplished using 
a combination of at live physical therapy sod drug ther- 
apy. Exercises are used to strengthen muttles and to 
maintain a good posture and range of movement in 
joints while nonsteroidal anti-inflammatory drugs 
(NSAIDs) are used to relieve pain md inflammation, 
thus allowing the exerriees to be performed. Some pa- 
tients may require concomitant treatment with analge- 
sics such 9S paracetamol for pain control. IndomeLhacin 
has been considered by some 10 be the NS AID of choice 
although individual patient iterance and preference of- 
ten dictate the final choice of agent. Misoprostol is 
sometimes administered with NSAIDs in an attempt to 
c&duce gastro-incesuna). adverse effect. 1 : such as pepue 
ulceration and haemorrhage. Phenylbutazone is some- 
times used when other agents are unsuitable put it 
should be noted that the use of phenylbutazone in the 
UK has been limited to hospiud rheumatology depart- 
ments because of the risk of occasional serious sd verse 
effects. Systemic corticosteroids are rarely indicated 
but intra-anicular injections of corticosteroids may be 
beneficial when one or two peripheral joints are severe- 
ly affected. Although NSAIDs reduce inflammation in 
ankylosing spondylitis they do not influence the pro- 
gression of the disease, lite second-line or slow-acting 
antirheumatic drugs (SAARDs) such as gold and peni- 
cillamine are Also ineffective. A recenl review 2 of anky- 
losing spondylitis concluded that Sulphasatazinc 
appeared to be the only second-Line agent that showed 
evidence of suppressing disease activity and suggested 
that it is worth using in pBtjtris with high disease activ- 
ity, peripheral anhriiis, or spondylitis of .a short dura- 
tion. 

Psoriatic arthritis (Or psoriatic arthropathy) is an in- 
flammalory seronegative arthritis occurring in p* lie/its 
with psoriasis. In some patients the spine may be in- 
vofved when the condition may be indistinguishable 
from ankylosing spondylitis, Less Frequently some pa- 
tients have a form of symmetrical arthritis resembling 
rheumatoid arthritis. The psoriasis and the arthritis usu- 
ally require separBle treatment. For a discussion of the 

The symbol f denotes a prtpvotion no longer actively marketed 



nxuiBgemcni of psoriaxis. see p. 1079. Tret t mem of the 
arthritis is iniiiuHy as for ankylosing spondylitis with 
NSAJDs and physics I therapy, tf uV*e methods foil 
treatment with & second-line agent should be instituted. 
Gold compound* have been iricd.)mmunu»*uppressants 
nuchas azalhioprine or methotrexate may be useful for 
severe or progrc*f.jve cases bin potential liver toxicity 
may limit the long-term u$e of methotrexate in some 
patients. £u)phasulazincha5 also been tried in some pa* 
(icnts * The use of an tiirw Iannis is controversial (see 
p.4W; and should preferably be avoided. Systemic cor- 
ticosteroid* have no place in the management of psori- 
atic arthritis. EirdLinute has produced some promising 
results and appears to improve both the anhriiis and as- 
sociated skin lesions/ 

RemlVf arthritis is treated with physical therapy and 
NSAIDs and if indicated intrD-anicular injections of 
corticosteroids: the role of antibiotics is less certain. 5 
For □ discussion of the use of antibiotics in the treat- 
ment of reactive arthritis see under ftonc and Joint In- 
fections, on p.J35. 
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Preparations 

Homes of preparttionK are lUied below: detail? trt giv:n in Pan 3. 
Proprietary Preparatmns 

Spain,' Airta); Falcot Gerbin; Sanetn, 



Acemetacin (i23t».xj 

Acemenein (BAN. rtNN). 

5a>-f-497S: TVX 1 322. 0-f( I -p-Oibrob*mci)H-5-rTtcchcwy-2- 
ma*ylindol-3-y0aectyl)glycolic add. 
CTuH.flCllSlO^sHIS.S, 
CAS — S3 1 64.05-9. 

Acemetacin, a glycolic acid ester of indomcthacin is 
a nonsteroidal anu' 'inflammatory ckiig (see p r 72). Its 
pharmacological activity is due to both acejDeiaxin 
and its major metabolite indomcohacio (see p5l). 
Acemetacin is used in musculoskeletal and joint dis- 
orders and for postoperative pain and inflammation. 
For discussion; of the management of lhese disor- 
ders and of postoperative pain, see p.10 and p.9. 
Usual daily doses are 120 to 180 mg by mouth in 



divided doses. AcemeuiLin Is eliminated by horh he* 
pa ik and renal routes and pharmacokinetics are nui 
affected by moderate Tcnal or hepatic impairment. 
References. 

I. J&flc* RW. rt el. k-jrr»panii've phamiaeoLiftciio vf acemctuciA 
in younp subject t. jnd c\Ccth P*l«Cnt>. Rr J Om Phurmucoi 
IftH l; 31 1 M3-3 

Preparations 

Nurtirt of rrnfparaiinis are li^ux) hdow: details nn g. iven in Pin 3. 
P'roprieta.ry Preparations 

Atut: RheuiTOfi; Btr //.: Alljltn: Cm: Ranludjl; hut.; Atemjx; Sa- 
\at\:Spun; Etpicdol. Old-jn; Tart»1; Jn*r- ■ TSlu- L'K: Em(l«. 



Acetanilide om-e- 

Anxifabrtn. N-Phe*tyhieet»mtd<. 
C,H,NO - I3S^. 
CAS — 10J-fl^-4. 
Pftamrccopocics. In M 

Acetanilide. a piru-amjnophenol derivative relaned 
to paracetamol, has analgesic and antipyretic prop, 
enics. 11 has generally been replaced by safer anal- 
gesics. 

Preparations 

Namtt of prcpurations are Uxied hctov; dciaib arrjnven in Pan 3. 
Proprietary Preparations 

Multi.ing"ctdtof>c p^p^ations.r r £. Crip^>1:5>oiii: Alegri- 
na1. 



Aceclofenac (3545-10 

Acedofcnax (8AM, rlUN). 

to-C^^-Oich'oroanilinoJpheryfjacctara glycclic aod e«er, 2» 
(Zo-DichbrtwnalVv)pheftylaritqacyTicmX' acid. 
C,«H,3Cl2NCU = 3S4.2. 
CAS — • 69796-99-6. 

Aceclofenac, a pheaylacetic acid derivative related 
to diclofenac, is a nonsteroidal anti -inflammatory 
drug (see p.72), 

Stodics 1 * 2 su«£esr that (00 mg is ihc epeima) onj analfesic 
dose of aceciofonac. Aceclofenac has also been toed inlra- 
jDusculsrly. 2 

The man^emeni of pain i S dlscu^aed 01? p,3, 
I. Honorata i, ti at. Qote-anslgesk raspon« fiudy «nfl tte- 
Clo/enac plasma evel* in hUArtnl. Curt Thtr Res I99P; 47t 
SOS-ll. 

i Twrctt AP. Dose -ne* pen je iivdy Of the analgesic activity of 
aceclofennc in oddnialpb following ejiiraction of third mo- 
laf. p t «g M-w 1990: li 132-5. 



Actarit ri3756.g) 

Aeurit frWN;. 

(p-Aeetafridophem'llacecic aod. 
C, 0 H,,NO3 ^ 193.2. 
CAS — IS699-O2-0. 

Actarit is reported to be an inuDunomoduhioc Ii is 
used in the treatment of rheumatoid arthritis. 
References. 

I, NojkiiA.j£ft M, Lon£ term admintiiraiion tiudjr of i new 
DVARD aciani on rnewmaioid arthritis. &msfit> tv&ku 1994: 



Alclofenac pa*.,) 

AidoUnac (BAN. USAN. siNN), 

W-7320. (4-Alry.e«y-3-chlDropr«;riv0iC«IC acid. 

C u H n Cl03 = 22a.7. 

CAS — 2213 1'79-9. 

Alclofenac, a phcnylacetic acid derivative related to 
diclofenac, is a nonsteroidal aniHnilarrmjaiory drug 
(see p.72). Il has been used in rauscuJoskeleial and 
joint disorders. Following reports of toxicity, espe- 
cially skin reactions, it has been withdrawn from the 
market in several countries. 

Preparations 

Nome* of pTepofciicis s/e listed be)o^. details are given in Pan 3. 

Proprietary Preparation* 

Defy,: Mervjip; Mcrvcn. 



Aifcntanil Hydrochloride t i2339- ft ) 

AlfentanO hydrochloride is an opioid analgesic re- 
lated (o fenUnyl. Jl has a rapid onset and shorter 
duration of action than fenUnyl after single doses 
and is msinly given intravenously in genera) an- 
aeelhtsiiL. Significant respiratory depression oc- 
curs with higher doses. 

Atfcntaiil Hydrochloride fflANAT, USAN. rtNNM). 
R-39209. Nf-(l (4-6thyl-5.cwa-ceua2odn-i -yI)ethyf)-4 
(methc»)meihy0-4pipcrid^)prepu^ nydrochloode. 
C a ,H 31 N s O,,HO = 453.C. 

CAS — 7I19S-S8-9 'aifcniantl); 69041-06-$ (dfcmcftv 
hydrpchloricct onhydfous); 70879-26-6 fa/fenidm'i hydra- 
chfOride. mcnahyiratz). 

AtfentaniJ hjrdruehlDnde 1Q9pe « approximately equivalent 
to 1 00 fig efaffenlaru'l. 
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